Mechanisms of immunity to Haemonchus contortus infection in sheep.
In two separate experiments, sheep were immunized by nine to 12 weekly immunizing infections with 4000 Haemonchus contortus third stage larva (L3), drenched with anthelminthics and maintained free of H. contortus infection for a further 12 weeks. The anamnestic cellular immune responses in both the abomasal lymph node (ALN) and mucosa of the immunized sheep were examined 3 and 5 days post challenge with 50 000 H. contortus L3. Sheep in the two experiments clearly segregated out in two distinct groups, one in which challenge larvae were obviously present in the tissues of all 12 sheep at 3 and 5 days post challenge while no challenge larvae were detected in tissues of seven of the eight sheep in the other group. In sheep in which no tissue larvae were detected, very few changes were noted in either the ALN or mucosa. In contrast, dramatic changes were observed in the cellular profiles of the ALN and mucosa after challenge infection in sheep in which larvae were observed in the abomasal tissues. In the ALN, these changes were characterized by an increase in the relative percentage of gammadelta-TCR+ T cells and B cells and an increase in the proportion of CD4+ T cells coexpressing the activation markers MHC class II and CD25. In the abomasal mucosa, an increase in the number of infiltrating CD4+ and gammadelta-TCR+ T cells and B cells was observed by 3 days postinfection and these levels were further increased at 5 days postinfection. This infiltration of the abomasal mucosa by lymphocytes was accompanied by a dramatic increase in the number of infiltrating eosinophils, which were often in intimate association with the surface of H. contortus larvae. None of these changes occurred in the mucosa of the sheep that showed no sign of challenge larvae in the tissues; however, a transient increase in gammadelta T cells in the ALN and a drop in intraepithelial globule leucocytes were uniquely observed in these sheep at 5 days post challenge. These results suggest that two different types of immune responses can be generated after challenge infection of immunized sheep, one where tissue larvae are excluded from their tissue niche as observed previously and which is associated with changes in globular leucocyte population but no mobilization of the local immune system. In contrast, when challenge larvae reach their tissue niche, dramatic changes in the local immune system occur, including a pronounced infiltration of eosinophils. These two immune mechanisms may be associated with the rapid and delayed rejection of parasite infections in immune sheep.